Utilization of solid lipid nanoparticles for enhanced delivery of curcumin in cocultures of HT29-MTX and Caco-2 cells.
Solid lipid nanoparticles (SLN) have shown potential for encapsulation, protection and delivery of lipophilic functional components. In this study, we have investigated the capabilities of SLN to deliver a hydrophobic polyphenol compound, curcumin, in a coculture system of absorptive Caco-2 and mucus secreting HT29-MTX cells. The cells were grown on transport filters to mimic the human intestinal epithelium. Because of the hydrophobic nature of curcumin, its delivery to the basolateral compartment is expected to take place via a paracellular route. The changes in curcumin concentration in various compartments (i.e., apical, basolateral, mucus, and cell lysates) were evaluated using fluorescence spectroscopy. Two SLN systems were prepared with different emulsifying agents. The encapsulation of curcumin in SLN caused enhanced delivery compared to unencapsulated curcumin. In addition, SLN showed enhanced delivery compared to emulsion droplets containing liquid soy oil. The SLN were retained on the apical mucosal layer to a greater extent than emulsion droplets. The presence of SLN did not affect the integrity of the cellular junctions, as indicated by the TEER values, and the route of transport of the solid particles was simple diffusion, with permeability rates of about 7 × 10(-6) cm s(-1). Approximately 1% of total curcumin was delivered to the basolateral compartment, suggesting that most of the curcumin was absorbed and metabolized by the cell.